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SeaWiFS-MOS Overlay, 23 March 1999

Figure 6

SeaWiFS-MOS Comparison
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http://simbios.gsfc.nasa.gov/

Introduction
Between 1996 and 2002, nine major 
international ocean color satellite missions 
capable of providing routine global data will be 
in orbit. The NASA Sensor Intercomparison for 
Marine Biological and Interdisciplinary Oceanic 
Studies (SIMBIOS) Program goal is to assist the 
international ocean color community in 
developing a multi-year time-series of calibrated 
radiances which transcends the spatial and 
temporal boundaries of individual missions.

Program Objectives
Specific objectives are: 

(1) quantify the relative accuracies 
of the products from each 
mission, 

(2) work with each project to 
improve the level of confidence 
and compatibility among the 
products,

(3) develop methodologies for 
generating merged level-3 
products.

Instruments
SIMBIOS has identified the primary instruments 
to be used for developing global data sets.  These 
instruments are 

• SeaWiFS
• OCTS
• POLDER (ADEOS-I and II)
• MODIS (Terra and Aqua)
• MISR
• MERIS
• GLI  

The products from other missions (e.g., OCI, 
OSMI, and the two MOS sensors) will be 
tracked and evaluated, but are not considered as 
key data sources for a combined global data set.

Project Organization
The organizational approach includes the SIMBIOS Project Office at 
the Goddard Space Flight Center (http://simbios.gsfc.nasa.gov) and the 
SIMBIOS Science Team. The Science Team is selected through a 
NASA Research Announcement (NRA, 1996 & 1999). The Project 
funds numerous US investigators and collaborates with several 
international investigators, space agencies (e.g., NASDA, CNES), and 
international organizations (e.g., IOCCG, JRC) (Figures 3-4). US 
investigators under contract provide in situ atmospheric and bio-
optical data sets, develop algorithms, on-orbit calibration evaluations, 
and methodologies for data merger schemes.  The locations of specific 
SIMBIOS team investigations are shown in Figures 1 and  2.

The Project Office provides support and coordination for the 
SIMBIOS Program such as administration, project documentation, 
interagency and international coordination, and incorporates aspects of 
instrument calibration, measurement protocol experiments, round 
robins, algorithm development and evaluation, product merging, and 
data processing.

Satellite Data Processing
The data processing facility is operational and is scaled for limited data storage (in situ and satellite), 
product generation, and analysis support as required for SIMBIOS-specific investigations. 

Data Product Validation
• The SIMBIOS calibration program reviews prelaunch and on-orbit calibration data available from the 

various satellite missions, to complement their activities with additional analyses or alternative 
approaches, and to provide an independent assessment of the data. At the present time, the SIMBIOS 
Project has actively worked on OCTS (Figures 7, 8, and 10), POLDER (Figure 9), MOS (Figure 6), 
and SeaWiFS data in collaboration with the respective space agencies and science teams.

• Validation is the process of determining the spatial and temporal error fields of a given biological or 
geophysical data product and includes the development of comparison or match-up data sets, i.e., 
field observations and satellite data coincident in time and location.  The primary objective of the 
SIMBIOS Project is to identify biases between regions and between similar products generated by 
the various missions.  

• SeaWiFS Ongoing Validation: aerosol optical thickness (AOT) products (Figure 14), 
validity of the suite of aerosol model currently used, derived products (e.g., 
chlorophyll), and match-up analysis (Figure 15)

• OCTS and MOS Validation: match-up comparison with field data completed

• POLDER Validation: match-up comparison with field data completed

• SIMBIOS collaborators who are associated with other NASA programs and science teams and who 
contribute data, algorithms, etc., are given access to SIMBIOS Project resources, e.g., the SeaWiFS 
Bio-optical Archive and Storage System (SeaBASS) worldwide archive of in situ measurements 
(Figure 11).

• The Project is presently providing SeaWiFS, MODIS, OCI, OCM, and MOS overflight predictions to 
help investigators in the field synchronize their optical data collection with the satellite overpasses. 
From October 1997 to April 2000, the Project has supported 179 cruises all over the world with more 
than 2800 SeaWiFS tailored images.

Sensor Engineering & Calibration
• The Project has created a bio-optical "Instrument Pool" to 

enhance  the overall capabilities of the SIMBIOS Science Team, 
and to provide backup in case of critical instrument failure during 
an experiment. The bio-optical  equipment in the Instrument Pool 
are purchased and maintained by individual SIMBIOS principal 
investigators, but deployment schedules and priorities are 
coordinated by the Project Office with the advice of the Science 
Team. 

• To better support validation of algorithms for atmospheric 
corrections and aerosol property retrievals, the SIMBIOS Project 
Office has established a close working collaboration with the 
Aerosol Network (AERONET) project, which maintains and 
operates a worldwide network of sun-tracking photometers.  The 
NASA AERONET program is managed by GSFC personnel.  
The Project Office has purchased equipment for 12 additional 
island and coastal sun photometer stations to be added to the 
AERONET system (Figure 12).  In addition, the Project Office 
maintains an "Instrument Pool" of several sun photometers, 
which are calibrated by the GSFC AERONET investigators and 
are made available to SIMBIOS investigators during field 
experiments (Figure 13).

• Round-Robin Activities: The SeaWiFS Transfer Radiometer 
(SXR-II) is transported by a representative of the Project Office 
to the laboratories whose personnel calibrate the field 
radiometers used in SIMBIOS ocean optics validation 
experiments.  These laboratories include instrument 
manufacturers, government laboratories, and academic 
institutions who actively calibrate field radiometers used in the 
SIMBIOS program.  The purpose of this comparison is to 
determine the interlaboratory uncertainty in calibration sources 
and procedures, and to detect and correct problems at any 
individual laboratory in a timely fashion. 

Data Merger
• The objective of the data merger component is to 

develop and test methods of combining data from 
different sources to provide time series of global 
fields (Figure 5).  Sources may have different 
inherent spatial and temporal resolutions and 
different methods may be required depending on 
the geophysical quantity, e.g., chlorophyll a, water-
leaving radiance, primary productivity, etc., which 
is being considered. Data merger algorithm 
development is the focus of two SIMBIOS Science 
Team investigations, both of which are in the 
phases of design and evaluation.

Figure 2

L WN(412)

0.01 0.10 1.00 10.00
0.01

0.10

1.00

10.00

S
ea

W
iF

S

N: 144
SL OPE : 1.1078
INT : -0.0817
R SQ: 0.7329
B IA S: -0.0779
R MS: 0.2014

L WN(443)

0.01 0.10 1.00 10.00
0.01

0.10

1.00

10.00
N: 166
SL OPE : 0.8322
INT : 0.0460
R SQ: 0.6962
B IA S: 0.0513
R MS: 0.1837

L WN(490)

0.01 0.10 1.00 10.00
0.01

0.10

1.00

10.00

S
ea

W
iF

S

N: 173
SL OPE : 0.9394
INT : 0.0103
R SQ: 0.6303
B IA S: 0.0144
R MS: 0.1436

L WN(510)

0.01 0.10 1.00 10.00
0.01

0.10

1.00

10.00
N: 157
SL OPE : 0.9986
INT : 0.0857
R SQ: 0.4377
B IA S: 0.0860
R MS: 0.1563

L WN(555)

0.01 0.10 1.00 10.00
In Situ

0.01

0.10

1.00

10.00

S
ea

W
iF

S

N: 174
SL OPE : 1.0660
INT : 0.0948
R SQ: 0.6320
B IA S: 0.0668
R MS: 0.1566

Chlorophyll a

0.01 0.10 1.00 10.00
In Situ

0.01

0.10

1.00

10.00
N: 109
SL OPE : 0.9404
INT : 0.0189
R SQ: 0.7080
B IA S: 0.0396
R MS: 0.3014

A pr 14 2000

Figure 15

SeaWiFS/Ship Data Matchups
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Figure 14

AOT SeaWiFS/In Situ Data Time Series

In situ CIMEL data
SeaWiFS data

Figure 13

Project Sun Photometers: 12 CIMEL, 2 PREDE,
12 MICTOTOPS II, 1 Simbad, and 1 Lidar

MICROTOPS IIHardened CIMEL

PREDE POM-01

Simbad Lidar
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